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ASSESSING TRANSIT ACCESSIBILITY IN AFRICAN AMERICAN COMMUNITIES
A CASE STUDY OF THE HOUSTON METROPOLITAN AREA

By
McKenzie Darnell Jones-Channel, B.S.
Texas Southern University 2021
Dr. Gwendolyn Goodwin, Advisor

Transportation is the pulse that keeps today’s society moving. The
movement of people, places, and things all rely on some form of transportation.
There are various ways to move people; mass public transit, personal vehicles,
and private transit entities are just a few ways that people move.
Access to viable transportation is essential in the quality-of-life aspect of
today’s society; in many cases, African American populations lack access to
viable transportation. Work, school, and shopping are just a few activities that
almost always require some form of transportation.
Houston, Texas, is known for its diverse culture. Ordinarily, residents in
the Houston region tend to inhabit together in their respective assemblage. The
Metropolitan Transit Authority of Houston (METRO) and similar agencies aim
to move people in the Houston region efficiently. This study will analyze transit
equity between African American communities and Caucasian Communities.
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It is an unforgiving truth that there is an alarming number of inequities
concerning transit access in America. This study intends to examine the
existing transit infrastructure in the Metropolitan Area of Houston, Texas.
Focusing on the concept of transit accessibility inequities for African American
Communities (AACs) in the region, the study seeks to investigate various urban
and suburban AACs compared to one predominantly white community to
depict inequities in transit access. At its core, this study aims to provide
information to render increased transit equity for the African American
community.
The study found that there were statistical differences in transit access
between the three selected study areas. Although the major differences the
study determined that the transit system was equitable as the Metropolitan
transit authority of Harris County provided services based on need.

TABLE OF CONTENTS
Page

LIST OF TABLES ............................................................................. iv
LIST OF ILLUSTRATIONS ................................................................ v
LIST OF ACRONYMS ....................................................................... vi
VITA ................................................................................................ vii
ACKNOWLEDGEMENTS ................................................................. viii
CHAPTER
1. INTRODUCTION ..................................................................... 1
2. LITERATURE REVIEW ........................................................... 6
3. DESIGN OF STUDY ................................................................ 25
4. RESULTS AND DISCUSSION.................................................. 35
5. SUMMARY, CONCLUSIONS AND
RECOMMENDATIONS............................................................ 46
APPENDIX
A.METRO RIDERSHIP REPORT DATA ......................................... 50
B.CRITICAL VALUES “F” DISTRIBUTION .................................... 53
REFERENCES ................................................................................. 55

iii

LIST OF TABLES
TABLE 1: ECONOMIC IMPACT OF PUBLIC TRANSPORTATION ......................................... 1
TABLE 2: SUMMARY OR LITERATURE BY SECTION.................................................... 20
TABLE 3: RESEARCH SUMMARY ........................................................................... 26
TABLE 4: ZIP CODES WITH THE HIGHEST AFRICAN AMERICAN POPULATION..................... 31
TABLE 5: ZIP CODES WITH THE HIGHEST CAUCASIAN AMERICAN POPULATION .............. 31
TABLE 6: SUMMARY OF SELECTED SERVICE AREA DATA .......................................... 37
TABLE 7: ANOVA TEST SAMPLE DATA ................................................................. 41
TABLE 8: TRANSIT DATA SUMMARY (ALL SSAS COMBINED) ...................................... 44

iv

LIST OF ILLUSTRATIONS
FIGURE 1: U.S. PUBLIC TRANSIT USE BY TRIP IN 2014 ............................................. 9
FIGURE 2: EQUALITY VS. EQUITY ........................................................................ 13
FIGURE 3: INEQUITIES IN RESIDENTIAL COMMUNITIES ............................................. 15
FIGURE 4: PHOTO ANALYSIS – METRO PASSENGERS FROM FOOD BANK TO BUS STOP. 17
FIGURE 5: METRONEXT AND 2020 TEDI HIGH DEMAND AREAS ............................... 18
FIGURE 6:SELECTION PARAMETERS MAP .............................................................. 29
FIGURE 7: SELECTED STUDY AREAS WITH PARAMETERS.......................................... 30
FIGURE 8: TRANSIT DATA FOR 77051 .................................................................. 38
FIGURE 9: TRANSIT DATA FOR ZIP CODE 77489 .................................................... 39
FIGURE 10: TRANSIT DATA FOR ZIP CODE 77401 .................................................. 40
FIGURE 11: ANOVA TEST RESULTS .................................................................... 42
FIGURE 12: MULTI-MODAL TRANSIT SERVICE COMPARATIVE ANALYSIS ...................... 45

v

LIST OF ACRONYMS

Abbreviations and Acronyms Used:
AAC: African American Community
PWC: Predominantly White Community
HTF: Highway Trust Fund
MJC: Major Job Center
MMT: Multi-Modal Transit
METRO: Metropolitan Transit Authority of Harris County
SSA: Selected Service Area

vi

VITA

2019 .......................................................

B.S., Texas Southern University
Houston, Texas

2019-2021 ..............................................

Substitute Teacher
Kelly Education - Houston

2018-2021 ..............................................

Graduate Research Assistant
CTTR – Texas Southern

Major Field ..............................................

Transportation Planning

vii

Acknowledgements
I would like to first thank God who has led and guided me through this entire
process. Through the times where I was lost or my motivation was gone, he
made a way.
I would also like to thank my academic advisor and thesis chair Gwendolyn
Goodwin of the Center of Transportation, Training, and Research at Texas
Southern University. There wasn’t a time that Dr. Goodwin wasn’t there to help
me. She has encouraged a self-propelling environment for me to complete this
research.
I wish to thank the members of my thesis committee: Dr. Carol Lewis, Dr. Qi,
and Dr. Grant for generously offering their time, support, guidance and good
will throughout the preparation and review of this document.
I would like to extend my sincere gratitude to the Graduate School and Texas
Southern University for providing the resources and the space for me to learn
and thrive during my tenure as a student.
Finally, I must express my very profound gratitude to my loving, caring fiancée
Ragiana Harris; and parents Quincy Tomeka, and Gina for providing me with
unfailing support and continuous encouragement throughout my years of
study. To my family: Pedro, Deloris, James, Michelle, Eric, Esther, Jai’lee, and
William, thank you for being my balance throughout this process. If I ever
needed a space to relax and unwind after a study session, you all provided.
This accomplishment would not have been possible without them. Thank you.
Author
McKenzie D. Jones-Channel

viii

CHAPTER 1
INTRODUCTION
Access to viable transportation is directly associated with other areas of
life. In 2019, Americans collectively took an estimate of over 9.9 billion trips
using transit (American Public Transit Association, 2020). Varying sources of
public transit exist. Buses, light rail, subways, streetcars and trolley, vanpool,
ferries, and paratransit services all come together cohesively to make a transit
system. Moreover, transit usage is proven to have an impact on America's
economy. The subsequent table outlines the economic impact of public
transportation. (See Figure 1.)
Table 1: Economic Impact of Public Transportation
For Every Dollar Invested
in Transit

Results in
$5 Return in Economic

$1

Sectors
$10 Million (Capital)

$30 Million in Business Sales

$10 Million (Operating)

$32 Million in Business Sales

$1 Billion

Supports 50,000 Jobs

(American Public Transit Association, 2020)
The proceeding information shows that public transportation is a vital
part of the nation’s economy. The question remains whether the current state
of public transport is sufficient to sustain the growing economy. Equitability for
public transport in African American communities is a subsequent area of
focus for the transportation industry.
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Background of Research Problem
Public transit availability is an increasing issue nationwide. In a perfect
scenario, all transit systems are designed to provide equal access for all
communities. Unfortunately, it is the unforgiving truth that due to insufficient
funding, transit agencies are left to stretch funds and only provide services in
select communities. Moreover, transit agencies are tasked with providing public
transit in the areas that need public transport, while making sure that the
transit system remains equitable.
Adequate transit access for African Americans will offer better
employment opportunities, access to major health facilities, and will increase
personal morale. On the other hand, expanding transit operations is not an
easy or costless task. Planners, engineers, and others involved in transit
planning are tasked with expanding public transit systems while making it
affordable for those who use transit. Everchanging populations warrant new
concerns leaving the question, “how to service areas where the population has
declined”. On the side of efficiency, dense populations will always require better
service. Frequently this is the problem in African American Communities
(AACs). Moreover, with mass transit growth being reliant on the rapidly
depleting Highway Trust Fund (HTF), transit system improvements are being
made through other tax assessments, like local sales tax. This strategy impacts
cities/communities that are tax-base poor. Thus, hypothetically leaving the
African American communities underdeveloped as most transit improvements
service those who have capital.
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There are many variables that will determine whether transit is
accessible. From both the passenger and the planner perspectives, bus stop
availability plays a vital role in an efficient bus system. As a passenger, having
access to multiple stops grants greater access to travel to places. On the other
hand, as a planner, adequate transit stops improve the efficiency in which the
transit system is operating.
Additionally, access to Major Job Centers (MJCs) remains vital to
heightened quality of life for passengers and increased economic growth. Most
metropolitan regions contain major employment areas in which the majority of
region’s residents work. Lack of access to these areas significantly decreases
the amount of employment opportunities available to residents.
Access to multiple modes of transit helps improve the efficiency of the
transit system. Multi-Modal Transit (MMT) also gives passengers more than
only one transit option available. Lastly, the availability and frequency of
various transit routes are deemed important in an accessible system. Although
having the route available is great, the route serves no purpose if not run at
appropriate times. Bus stop availability, access to MJCs, MMT options, and
route frequency remain important aspects of determining whether a transit
system proves accessible.
Significance of the Problem Statement
The purpose of this study is to examine the existing transit
infrastructure, in the Metropolitan Area of Houston, Texas. Focusing on the
concept of transit accessibility and equity for African American Communities
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(AACs) compared to white neighborhoods in the region. This study uses key
performance indicators of ridership, access points and multi modal transit
options. This research is significant because it will assess whether inequities
exist in transit operations and options in the greater Houston, Texas area.
Public officials develop mobility and economic policies. To assist them, data
and tools are needed to assess services and needs in minority neighborhoods.
This study can be used as a tool to help transportation planners make policy
decisions that impact accessibility, equity, and quality of life.
Limitations of Research
This study presents findings based on data collected for three (3)
collected zip codes (Two African American Communities and One
Predominantly White Community) in the Houston Metro Area. Moreover, this
study is limited to just the African American population and does not represent
other ethnic backgrounds. It is presumed that this study's methods are
transferable and can be used to analyze other areas in the region and other
cities.
Summary
Chapter one opened introducing the proposed study, discussing the
background of the research problem, identifying the research problem
statement, and then defining the purpose of the proposed research study. The
section also provided context to various terms used throughout the study. The
next chapter will provide literary insight on the proposed topic while reviewing
the methods and result from case studies in other cities. Chapter three defines
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the design of the research and gives an in-depth perception of the proposed
study. Chapter four presents the findings and renders the results of the study.
Finally, Chapter five gives conclusions, recommendations and outlines the
direction for future research.
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CHAPTER 2
LITERARY REVIEW
In this chapter representative studies, articles, peer-reviewed journals,
and academic reports on transit access, African Americans in transit, transit
history, equity analysis and a look at local transit in Houston, Texas are
reviewed. Onward, this chapter also reviews and compares case studies from
other regions that are similar to this study. Lastly, the results and literature
are summarized in a table.
Defining Public
The definition of public evokes many demarcations and varies in context.
In order to provide the best results, the study must lucidly define the word
public. According to Merriam-Webster, “public” involves (1) exposed to a
general view, (2) of or relating to people in general, and/or (3) of or relating to
business or community interests as opposed to private affairs. For the
purposes of this study, “public” means “people” or a select group of people
within a select population.
What is Transit?
Transit remains a vital part of mobility in any region. Safe, efficiency, and
effective movement of people throughout the region helps stimulate the
economy (American Public Transit Association, 2020). Public transit is a major
component in moving people. Walker (2012) defines transit as a system offering
bus, rail, sidewalk, cycling, and/or paratransit services that has the capability
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to have; regularly scheduled trips, is open to the public, carry mass amounts of
people, varying points of origins and destinations.
Additionally, an effective transit service will strive to meet the
transportation demands of the passengers in the region. Taking passengers
where they want to go, when they want to go, with good use of time and money,
with respect to safety, trust, and freedom are great assets to meeting transit
demands (Walker, 2012).
There are also several phases of a transit trip that one must consider
when defining public transit. Understanding, accessing at the Origin, Waiting,
Paying, Riding, Connecting, accessing at the Destination are all different
phases that passengers go through when using public transit systems.
Transportation experts/employees, categorized as, Engineers, Operation
Analyst, Planners, Managers, Public Policy analyst, Data Managers and
Economist, play a major role in the development and operation of a public
transit system (Walker, 2012).
Several benefits to the public of having a safe and efficient transit system
include the following:
•

Savings. According to the American Transit Association, “the average
household spends 16 cents of every dollar on transportation, and 93% of
the total amount spent goes to buying, maintaining, and operating cars
(American Public Transit Association, 2020)”. Using public transit can
help residents save money. Moreover, with Houston, Texas having over
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662 square miles of space, the cost of maintaining and owning a vehicle
may be higher than owning a vehicle in other cities.
•

Environment. Alongside all the other benefits, using public transit can
help the environment in multiple ways. First, as more people understand
green transportation, the benefit of moving masses of people via a public
transit system takes individual automobile off the road becomes even
more important. Second, because of reducing automobiles from the road,
CO2 levels decrease, and congestion lessens, which remains an issue in
metropolitan areas. Next, the National Express Transit (2017) “buses
emit 20% less carbon monoxide, 10% as many hydrocarbons, and 75%
as much nitrogen oxides per passenger mile than an automobile with a
single occupant.” This proves that a significant difference exists in the
amount of air pollution from a single vehicle than a bus or train.
Another benefit notes that having a safe, efficient, and equitable
transit system also addresses many environmental justice concerns.
When discussing the environment, justice and equitability play a role in
supporting the environment. TriMet, which is a transit operation based
in Portland, Oregon, considers environmental justice concerns when
planning transit. Transit service to low-income neighborhoods and
communities of color, placement of bus stops and shelters, allocation of
new low-floor buses, service for non-English speaking populations, and
service for students (TriMet, 2010). The environmental justice concerns
as described by TriMet (2010), can be used when assessing accessibility.
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•

Increased Mobility. Public transit serves as access or a gateway for
people who do not own or cannot afford to operate a vehicle. Public
transit allows them to get to work, to school, to the grocery store or
doctor’s office, or just to visit friends, without asking a friend or relative
to do the driving. An integrated system is likely to have greater mobility
(National Express Transit, 2017).
Several cities use integrated, efficient, and safe transit systems. An

integrated transit system provides multi-modal transit options for passengers
to use. For example, rather than having just one option of taking the bus to the
set destination, passengers may choose between bus, rail, boat, or other transit
services. The Pew Research Center (2016) reported that New York, Los Angeles,
Chicago, and D.C. (See figure 1) lead the nation in public transit use, while
Houston did not make the list at all (Anderson, 2016).
Figure 1: U.S. Public Transit Use by Trip in 2014

(Anderson, 2016)

9

Inequality, Inequity, and Demography in Transportation
Historically, various groups experienced injustices in transportation services.
Inequality has been at the forefront of the African American Community for
some time. The following section examines activities and solutions to various
problems. These civil right activists include Sojourner Truth and Rosa Parks.
(U.S. Department of Transportation, 2018):
Inequality
Rosa Parks. in 1955 took a stand simply by taking a seat. Her quiet
strength which made a seat available for everyone is remembered daily at darts
Rosa Parks Plaza. Her simple action started the Montgomery Bus Boycott that
lasted one year in Montgomery, Alabama. Ultimately, transportation was
desegregated.
Sojourner Truth. a renowned civil rights activist truth fought for the
desegregation of public transportation in Washington DC during the Civil War.
She also successfully had the Jim Crow car removed from the transit system.
Safe Bus Company. emerged in 1926 in Winston-Salem, North Carolina.
Electric streetcars provided an efficient way to and from work for only the
predominantly white community. Thirteen (13) jitney operators committed their
life savings of one hundred thousand dollars to start safe bus company which
carried 12,000 fares a day and employed 75 people earning $425,000 in one
year. Safe Bus was named the largest black owned transportation company in
the world in the late 1960s (NC-Transportation-Museum , 2021).The primary
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purpose of this company was to fulfill the need for transportation in the African
American community.
All these examples highlighted the inequity and lack of access
experienced by African Americans in the public transportation system. Their
works and efforts are examples that provide historical context to conducting
this research.
Demography
Between 1990-2000, Black-White segregation remained the highest than
other ethnic groups. Meaning Blacks were more likely to remain in their
communities, which were already severely under-developed whereas people
from other ethnic backgrounds desegregated. More importantly, segregation
meant that Blacks faced a higher chance of having less access to viable
transportation (Bullard, All Transit is Not Created Equal, 2006). In 2001, over
90% of Americans had access to a private vehicle. A deeper look shows that
87.6% of all White households owned cars compared to only 78.9% all Blacks.
Bullard argues that the remaining 21.1% percent of African Americans do not
have access to a private vehicle. This is a huge issue in that most communities
of color do not have adequate access to transit (Bullard, All Transit is Not
Created Equal, 2006).
Additionally, transit systems across the US were built to serve a very
specific type of commute: bringing passengers from outside the center of the
city into the central city. Today’s studies show the most common American
commute is from suburb to suburb, which are routes that public transit in the
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US usually do not serve (JLL, 2018). This need must be met via car, and as a
result, many Americans get to work by driving alone.
Driving alone is not ideal considering most Americans experience
pressure to purchase a car as a reliable means to get to work. Unfortunately,
this proves expensive and constitutes the second biggest household expense for
Americans. Moreover, increased car ownership and excessive driving results in
congestion and increased emission of greenhouse gases. Ultimately, high
emissions lead to poor air quality in cities. Public transit is rarely a top
political priority which can cause transit systems to become neglected. The
unfortunate result is that public transit can then suffer from a lower ridership
and limited capital investment. Under these circumstances, providing
dependable transit for the populations who rely on the transit system becomes
harder.
Inequity
In more recent years providing equitable transportation access has
become the focus of the transportation industry. Leahy, defines equity as
“adjusting the level and types of resources so that solutions vary and are
appropriate to the groups unique needs and purposes.” She goes on to define
transportation equity as “accessible and affordable transportation resources,
benefits, cost, programs and services based upon differences in income, ability
and other factors affecting transportation choice and impact (Leahy &
Takesian, 2019).”
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There is a slight difference between equity and equality. Equality is giving
all parties equal access to the same number of resources, whereas equity
focuses on distributing the resources based on the individual needs of each
party (Gutoskey, 2020). Figure 2 shows three characters who all have different
heights and want to watch a baseball game over a fence. Three crates are
provided as a resource to stand on, so the characters can watch the baseball
game. Considering equality, all three characters would receive a crate providing
the same resources to all three characters. On the other hand, equity disburses
the crates based on need. With the shorter charter receiving two crates, the
average character receiving one crate, and the taller character receiving no
crates, all characters can comfortably watch the baseball game. The
representation below displays the difference between equity and equality.
Figure 2: Equality Vs. Equity

Equity

Equality

(Gutoskey, 2020)
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Equitable transportation does not only include the major transit services
such as bus, rail, and paratransit, but it also includes sidewalks, route
availability and frequency, lighting, and crosswalks all play a vital role in
public transportation as well. Having these features creates an equitable and a
cohesive, efficient, and safe environment that increases ridership (Ezike, Ph.D.,
2016).
A 2015 Pew Research Center survey states that only one in ten
Americans say that they use public transportation on a daily or weekly basis
(Anderson, 2016). Dr. Menna Desmissie emphasizes that African American
Communities (AACs) stimulate growth in surface transportation without
benefiting from increased transit access (Ezike, Ph.D., 2016).Moreover,
statistically African American communities display a desperate need for transit.
Contrastingly infrastructure retrofits do not happen in low-income
communities. Infrastructure retrofits are 2x more likely to occur in highincome communities. Just about 90% of high-income communities have
sidewalks, while only 49% of low-income communities have sidewalks (Shown
in figure 3).
Sidewalks play an integral role in ensure safe and efficient travel for
passengers. Moreover, sidewalks are an essential part of the first mile-last mile
portion of transit. Having enough sidewalks could increase passenger safety
and increase transit access.
Also important to access are streetlights. About 75% of high-income
communities are lit by streetlights while only 51% of low-income communities
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are lit (Shown in Figure 3). Many low-income or communities of color rely on
cycling and walking as their means of transportation (American Public Health
Association, 2015). Increased and/or proper lighting could potentially
encourage walking and may give area residents a better sense of safety,
especially when walking at night. Moreover the increase in lighting, sidewalks,
and crosswalks with access to public transit could decrease the amount of
pedestrian deaths in African American neighborhoods.
Figure 3: Inequities in Residential Communities

(American Public Health Association, 2015)
To better understand the impacts on neighborhoods, the section below
examines literature related to Houston’s neighborhoods and Houston’s transit
system.
Local Transit: Houston Metropolitan Region
The population in the Houston Metropolitan Area (HMA) is growing at a
swift rate. The population in the entire region shows population growth at more
than 7.1 million people, which is 1.1 million more residents in the city since
2010 (Jankowski, 2019). With the rapid population growth, the local agencies
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have the daunting task to provide infrastructure retrofits to accommodate the
bulging population. Scarce resources, increasing population, and insufficient
time create an environment that puts equality second to equity.
(Binkovitz, 2018) reports that there is a “significant portions of the
population that do not have access to car.” Additionally, Link Houston (2020)
refined the statistics reporting that 40% of Houston’s local bus riders do not
have access to a vehicle.
The photo below was included in the report drafted by Binkovitz (2028).
The photo shows two transit passengers walking from the nearby food bank,
with their groceries, to the bus stop. The report sated, that the food bank has
made several attempts to convince METRO to move the bus stop closer to
facility. As if walking with pounds for groceries isn’t enough of a task, the
photo emphasizes that the insufficiency and absence of the first mile-last mile.
There are no sidewalks, buffer zones, or lighting in the path. Moreover, the
picture shows that this a frequently traveled path as the grass is lownonexistent along the between the stop and the food bank.
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Figure 4: Photo Analysis – METRO Passengers from Food Bank to Bus Stop

(Binkovitz, 2018)
Link Houston’s 2020 issue of Equity in Transit noted that over 4.5
million people (69% People of Color) live within the Metropolitan Transit
Authority of Harris County’s (METRO’s) service area (LINK Houston, 2020).
Moreover, the article also states that there are 218,000 households living in
poverty, 304,000 households with one or more persons with a disability,
91,000 households with no vehicle, 59,000 people commuting primarily by
transit, and over 430,000 jobs paying less than $15,000 annually (LINK
Houston, 2020). The report further noted that according to the 2020
Transportation Equity Demand Index (TEDI) that the Southwest, Southeast,
and Greater Greens-point areas of Houston are high transit demand areas with
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about 867,000 people living in these areas. TEDI uses 15 indicators or
variables to identify high-need areas in the Houston area.
Link Houston provided the Metropolitan Transit Authority of Houston
(METRO) with four principal recommendations to use in planning transit:
frequency, span of service, reliability, and accessibility. Additionally, Houston’s
METRONext Plans shows improvement in all three high demand areas. Shown
in figure 5 is METRONext and the expansion with in the three high-demand
service areas addressing all the equity concerns studied by LINK Houston.
Figure 5: METRONext and 2020 TEDI High Demand Areas

(LINK Houston, 2020)

Smart City (2019) reports that Downtown, Midtown, Medical Center are the
best areas to live in for the use of public transit. All three areas have access to
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multi-modal transit options (Bus, Rail, Bike, Paratransit, and Community
Circulation), frequent transit stops, and short first mile-last mile trips. The
Downtown Area offers free transit option, and all three areas are serviced by
METRO. While this great for these three areas none of these areas are in near
TEDI high demand areas.
Contrastingly, these three communities are very dense, which provides
numerous transit options thereby improving accessibility and availability. This
ideal is just a small example of measuring equability and equality, with scarce
resources and the goal to provided equitable service, METRO would have to
secure more funding to expand options even more into the TEDI areas.
Funding is a huge part of transit development. During a guest lecture at
Texas Southern University, Dr. Kimberly Williams, raised a concern that every
major highway in the city of Houston will be under construction by 2020.
Although it is important to maintain highways because Houston is a city with
high automobile usage, spending billions of dollars on highway expansion is
not sustainable. The region is in dire need of safe, efficient mass transit
options. Many transit professionals, reporter, and journalist say that more
dollars invested in transit would be sustainable and better than investing
highway expansion (MacColl, 2014).
Literature Summary
In conclusion, the reviewed literature indicated that transit equity is a
concern and focus for many transit agencies nationwide. Most researchers
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found that addressing equitability concerns would help make major
improvements in transit.
In summary, the reviewed literature exposed the gaps in literature for the
measurement of transit access. However various sources discussed the direct
correlation between transit access and equitable transportation. There were no
case studies that directly compared or measured transit access between select
communities. The most similar Case Studies took places in Denver, Colorado
(9to5 Colorado, 2014) and Atlanta, Georgia (Paget-Seekins, 2014). Both studies
discussed inequalities and equity, however neither study measured
accessibility in the communities in which they were studying.
The reviewed literature will be used as base to create a unique study
design that examines transit access inn African American communities.
The main objective of this study is to figure out whether there are any
concerning differences regarding transit access between African American
Communities and Predominantly white communities.
Table 2 summarizes the findings in the literature review section. The
table includes citations, summarized key points, study/source type, and the
data source used during the literary analysis.

Table 2: Summary or Literature by Section
Related Literature

Key Points
Transportation Definitions
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Study/Source Type

(Walker, 2012)

(American Public
Health Association,
2015)

Transportation Experts:
• Engineering, Operation
Analysis, Planning,
Management, Public Policy,
and Economics
What is Transit:
• Regularly Scheduled Trips
• Open to all Paying
Passengers
• Carry Multiple Passengers
• Varying Origins,
Destinations, and purposes
Multimodal Transit:
• Walking
• Cycling
• Carpooling
• Carsharing
Transit Demands:
• It takes me where I want to
go.
• It takes me when I want to
go.
• It is a good use of my time.
• It is a good use of my
money.
• It respects me in the level of
safety, comfort, and amenity
it provides.
• I can trust it.
• It gives me freedom to
change my plans.
Seven Phases of a Trip
• Understanding, accessing at
the Origin, Waiting, Paying,
Riding, Connecting,
Accessing at the Destination
Transport Usage
• Number of Passenger Trips
• Multiplying trips by Average
Distance.
Transportation History
• Most low-income communities
depend on walking, cycling,
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Book

Web Article

•
•
•
(American Public
Transit Association,
2020)

•

•
•
(Anderson, 2016)

•
•
•

(Bullard, All Transit is
Not Created Equal,
2006)

•

•

and public transit for
transportation
These activities are more
dangerous in communities of
color
60% of Transit Riders Walk to
and from their transit Stops
African American Make up 33%
of Transit Riders
Defining Transportation Modes:
Buses, Light rail, Subways,
Commuter trains, Streetcars
and trolleys, Cable cars, Van
pool services, Ferries and water
taxis, Paratransit services for
senior citizens and people with
disabilities, Monorails, and
tramways
American took 9.9 billion trips
on public transit in 2019
Public transportation and it’s
economic impacts
One in ten Americans say that
they use public transportation
on a daily or weekly
People of Color in the US are
the primary users of public
transit.
Ideal: People of color use transit
more because they live in dense
areas and live further from
their jobs.
Black and White Desegregation
did not encourage the merging
of all communities, rather
things amongst the black and
white communities remained
the same.
Although, shared spaces are
desegregated, communities
tend to be more segregated as
people from the same culture
and ethic back tend to
cohabitate.
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Web Article

Web Article

Article

(TriMet, 2010)

(Leahy & Takesian,
2019)

(JLL, 2018)

(Smart City, 2019)

(Binkovitz, 2018)

Transportation Equality & Equity
• TriMet is a Transit Agency
operating in the Portland,
Oregon Metro Area
• Bus, Light Rail, Commuter
Rail
• Ridership in the entire
Transit service is
Predominantly White
• Equity Goals: Neighborhood
Impacts (Noise, traffic, air
Quality), Displacements of
businesses and residents,
Accessibility
• Definitions: Accessibility,
Equality, Equity, and
Transportation Equity
• Supporting Statement:
Complete Streets helps
accessibility to transit in
underserved neighborhoods
• Urban Migration
• Most Americans Travel from
Suburb to Suburb rather
than Suburb to downtown
Houston Metropolitan Area
• Downtown, Midtown,
Medical Center
• These three areas have all
transit options available.
• The Downtown Area offers
free transit option.
• All three areas are serviced
by the Metropolitan Transit
Authority of Harris County
(METRO)
• Photo Analysis (Figure 4)
• 948,000Houston residents
are estimated to need more
transportation options
• Transit in other cities is
decreasing, while Houston’s
transit demand has
increased since 2015
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Web Article

Web Article

Web Article

Web Article

Web Article

•
(LINK Houston, 2020)

•

•

•
(Cresswell, 2009)

•

(U.S. Department of
Transportation, 2018)
(NC-TransportationMuseum , 2021)
(9to5 Colorado, 2014)

•
•
•

Transit trips in Houston are
largely taken outside of peak
hours.
Three High Demand Areas:
Southeast Houston,
Southwest Houston; and
Greater Greenpoint Areas
METRO Recommendations:
Increased frequency,
extended service hours,
Improved reliability, and
increased accessibility
METRONext Plan
Research Methods
Quantitative and qualitative
research approaches.
Biographies for: Rosa,
Sojourner
Safe Bus Company Story
Discuss transit access:
(Multimodal facilities, BusRapid Transit, and Rail
stations)
Ideal: Increasing Transit
access will address inequity
concerns
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Web Article

Editorial
Web Article
Web Article

Web Document

CHAPTER 3
DESIGN OF THE STUDY
This chapter will present the overall design of this research. The study
aims to evaluate and analyze transit accessibility and equity among various
communities. Three Selected Study Areas (SSAs): two African American
Communities (AACs) and one Predominantly White Community (PWC) within
the service area of the Metropolitan Transit Authority of Harris County
(METRO) serve as the setting for the study.
The following sections review the research methods employed in the
study to collect and analyze data. The section also exemplifies why the
respective chosen methods were preferred over others in conducting the study.
Lastly, the section outlines the study area, boundaries, and research
objectives.
Research Method
Two main research methods adopted across most equity-based studies
including quantitative and qualitative research approaches (Cresswell, 2009).
Depending on the expected outcome of the respective research, the selection of
the approach may consist of quantitative characteristics.
The preference for qualitative research in the current study emphasizes
the strengths ascribed to this method by previous scholars. The works of
Creswell (2009) highlighted that quantitative research studies are
advantageous in studies that aim at testing and validating an existing theories
or hypotheses. This study uses both qualitative and quantitative research
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methods. The main premises in this study are to examine transit access for
African Americans compared to Caucasian American communities.
Research Key Performance Indicators (KPIs)
For each Selected Study Area (SSA) the following data sets were
examined:
•

Routes and Ridership. The study determines the number of routes
available in each SSA. Ridership averages are examined to determine
if there are any differences between SSAs.

•

Transit Access Points. Secondly, the study will compare transit
access points (Bus stops, train stops, paratransit, and
Vanpool/Carpool) to determine whether there are any differences in
the amount of access between the SSAs.

•

Multi-Modal Transit Options. Finally, the study will examine the
differences, if any, regarding the types of transit services available
between the selected service areas.

The table below summarizes each research Key Performance Indicators.
The results from each performance measure will only represent the culture of
the SSAs. The method column notes the research approach method for the
objective. Additionally, the table also notes the entities from which the data will
be collected.
Table 3: Research Summary
Research Factors

Key Performance
Indicator(s) (KPI)
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Data Source

Analysis

1. Routes
and
Ridership

Average
Ridership Per
Month

2019
METRO
Ridership
Report

ANOVA Test

2. Transit
Access
Points

Bus Stops, Light
Rail Stations,
Park and Rides
Facilities, and
Transit Centers,

METRO
Data Assets
Portal

Comparative
Study

3. MultiModal
Transit

Services: Bus,
METRO
Light Rail,
Data Assets
Vanpool/Carpool,
Portal
Paratransit

Comparative
Study

Based on current knowledge about transit access in Houston, the overall
hypothesis for this study is that transit agencies in the Houston Metroplex are
providing equitable transit service. Additionally, it is reputed that the
Metropolitan Transit Authority of Harris County (METRO) is doing their best to
provide transit services to those who need it.
Selection Parameters
Houston, Texas, with its extension of longitude 29°45′47″ N, latitude
95°21′47″ W, is the 3rd largest city by a square miles and 4th Largest city by
population in United States. As of 2021, METRO provides a total six transit
services including bus, light-rail (LRT or MetroRail), bus-rapid transit (BRT or
MetroRapid), Paratransit (MetroLift), and Vanpool (MetroStar). Figure 6 shows
the METRO’s service area.
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Based on studies and literature from chapter 2, the study has
determined locations based on varying circumstances (Hot Areas or HA) that
make them ineligible for this study. These areas are too close to the CBD and
are very dense. These areas include Downtown (DT), Midtown (MT), River Oaks
(RO), Medical Center (MC), and Greenway Plaza (GW) shown in Figure 6. The
boundary line for this study is Texas Beltway 8 (BW8) also known as Sam
Houston Parkway. BW8 was selected as the boundary for this study to attract
information from the densest of the population. The Zip Code selection area
includes zip codes within the BW8 boundary with a 5-mile buffer. The inner
boundary line depicts BW8. The remaining area includes the 5-mile buffer with
the outer line being the stopping point of selection area. (See Figure 6.) Any zip
codes that touch or intersect the boundary line are included in the query for
the three selected communities. Other Selection Criteria include the following:
•

a total population minimum of 15,000 which will ensure that the
results of the study are not skewed.

•

must be located within METRO’s service area (See Figure 6).

•

cannot be located within 1 mile of HAs.
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Figure 6:Selection Parameters Map

Selected Study Areas (SSAs)
Based on the parameters of the study, three Selected Study Areas (SSAs)
were selected by zip codes for analysis. Two African American Communities
(AACs) were chosen to optimize the quality of the research. The results
rendered from the two AACs (one located within the city limits, and one located
outside of the city limits but within METRO’s service area) will be compared to
one Predominantly Caucasian Community (PWC) that is located within the city
limits. Additionally, the areas were selected within the parameters set forth in
the preliminary planning stages of the study and is based on the data from the
U.S. Census Bureau.
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Data and detailed information about each Selected Study Area (SSA) will
be outlined in chapter four. The map below shows each SSA within or
intersecting the selection boundary line. (See Figure 7.)
Figure 7: Selected Study Areas with Parameters

Selection Method
Demographic data from the 2019 release of the American Communities
Survey (ACS2019) was used to select the zip codes for this study. Houston
Galveston Area Council (HGAC) provides ACS2019 in an online GIS Software.
After selecting the Zip Codes layer and sorting the Black population in
descending order according to the selection parameters in the previous section,
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the table rendered the results below. (See Table 4.) The same steps were
repeated to locate the PWC. (See Table 5.)

Table 4: Zip Codes with the Highest African American Population
OBJECT
ID

ZIP
CODE

241

77051

204

77021

186

77489

54

77028

26

77048

93

77033

27

77047

197

77016

112

77545

278

77078

TOTAL
BLACK
BLACK
Criteria
POPULATION POPULATION PERCENTAGE
Met
Yes
17221
13299
77%
No
26214
18502
71%
Yes
38242
26747
70%
17425
11556
66%
18383
12170
66%
30558
20032
66%
32616
21198
65%
30741
19229
63%
25226
14568
58%
15663
8459
54%

Table 5: Zip Codes with the Highest Caucasian American Population
OBJECT
ID

ZIP
CODE

TOTAL
POPULATION

WHITE
POPULATION

WHITE
PERCENTAGE

15

77586

22548

16604

74%

281

77005

28572

20377

71%

199

77006

22580

15612

69%

92

77024

38190

25835

68%
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Criteria
Met
No
No
No
No

235

77019

22057

14380

65%

237

77027

18323

11886

65%

280

77401

19372

12543

65%

226

77546

53623

34459

64%

55

77008

34895

22340

64%

60

77059

17254

10812

63%

No
No
Yes
-

Overview of Study: (Step-by-step Process)
Step I: Review of Literature. The study began with a detailed review of
literature relevant to the research topic. The literary section sought to provide
context to transit accessibility, vulnerable populations, and transit equity. The
related research includes studies, case, and articles written by transit
planners, scholars, governmental entities, and community activist. After a
detailed review of literature research methods for this study were identified.
Step II: Data Collection. Demographic data regarding the selection of
the Selected Study Areas (SSAs) was collected from the United States Census
Bureau. Regarding the synthesis portion of this study, data for the research
objectives was collected from the Metropolitan Transit Authority of Harris
County (METRO), Houston Galveston Area Council (HGAC), and United States
Census Bureau. Table 3 in the research Key Performance Indicators (KPIs)
section better outlines the data sources.
Step III: Data Analysis. After collecting all data sets from various
entities. The data will be processed and analyzed according to the Key
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Performance Indicators (KPIs) Outlined in Table 5. After a detailed synthesis
using GIS software and Microsoft Excel, the study renders a final analysis.
Step IV: Conclusions and Recommendations. The results and
recommendations of the research conducted in the data analysis section will
conclude the study. The final portion of this study will address the research
goal, study’s results, and relative findings during the synthesis portion of the
study. Additionally, future research, recommendations, and solutions will be
given in this portion of the study.
Tools and Techniques
This research will use several computerized-based methods to synthesize
the data collected for each SSA. Microsoft Excel, Houston-Galveston Area
Council (HGAC) online data portal, and GIS software will be used to process
the data. The following information gives a detailed description of how each toll
will be used:
•

Microsoft Excel remains an important tool in data analysis. This research
uses excel to assist and organize data collected from various entities. For
the purposes of this study, Microsoft Excel was used to conduct an
ANOVA test. The collected transit data was inputted and separated
according to the three SSAs. The data analysis tool was used to compute
the variance and test the hypothesis.

•

ARC GIS is a very powerful tool that is used by many transportation
professionals. For the purposes of this research, the Arch Map
application was used to create all the study’s maps and to sort, organize
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query and show all the data collected for the study. Finally, GIS rendered
the results from both the comparative study and the ANOVA test.
Research Ethics
For any research assignment, ethical procedures are very critical. Ethical
guidelines protect a research from exposing or causing any harm to the
subjects engaged in the research (Stern, 1997). This study did not engage any
human interaction or activities. Therefore, this study maintained positive
research ethics and was conducted in accordance with the Institutional Review
Board standards. All data collected and used in this study was secondary and
originated from various entities. For the purposes of the current research three
main ethical procedures will guide data collection: anonymity, confidentiality,
and integrity (Lockwood-Snodgrass, 2015).
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CHAPTER 4
RESULTS & DISCUSSION
Before performing statistical tests in relation to each of the hypotheses
formulated for this study, it is appropriate to examine the descriptive statistics
of the data that were collected to understand the population, communities, and
existing conditions. This chapter examined all data collected on each Selected
Service Area (SSA). An Analysis of Variance (ANOVA) test investigated the
ridership differences in all three SSAs. Next, the study determined access
points. Finally, an of Multi-Modal Transit options was conducted between all
three SSAs.
Demographic Data by Selected Service Area (SSA):
Study Area One (77051). In 2019, zip code 77489 had a total
population of 38,242. There was a total of 12,388 households (HHs) in Zip
Code 77489. About 70% (26,747) of the population is Back. This study area
has 11,541 HHs above the national poverty level. The remaining 847 HHs were
below the national poverty. The median HH income in this area is $68,646.
Moreover, 286 HHs had no car while the remaining HH population had
one or more vehicles. Of the 12,388 HHs in the selected area, 1,741 carpooled
to work, 16,147 drove alone, and 171 used transit services. The remaining
population used other forms of transportation to get to work. Most HHs in this
area have a work travel time between 30-60 minutes (United States Census
Bureau, 2019).
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Study Area Two (77489). In 2019, zip code 77489 had a total
population of 38,242. There was a total of 12,388 households (HHs) in Zip
Code 77489. About 70% (26,747) of the population is Back. This study area
has 11,541 HHs above the national poverty level. The remaining 847 HHs were
below the national poverty. The median HH income in this area is $68,646.
Moreover, 286 HHs had no car while the remaining HH population had
one or more vehicles. Of the 12,388 HHs in the selected area, 1,741 carpooled
to work, 16,147 drove alone, and 171 used transit services. The remaining
population used other forms of transportation to get to work. Most HHs in this
area have a work travel time between 30-60 minutes (United States Census
Bureau, 2019).
Study Area Three (77401). In 2019, 77401 had a total population of
19,372. There was a total of 7,069 households (HHs) in Zip Code 77401. About
65% (12,543) of the population is white. Moreover, 165 HHs had no car while
the remaining HH population had one or more vehicles. This study area has
6,869 HHs above the national poverty level. The remaining 200 HHs were below
the national poverty. The median HH income in this area is $193,950. Of the
7,069 HHs in the selected area; 460 carpooled to work, 8,223 drove alone, and
131 used transit Services. The remaining population used other forms of
transportation to get to work. Most HHs in this area have a work travel time
between 15-60 minutes (United States Census Bureau, 2019).
The preceding table shows that Highlights of the demographic data that
was collected from the 2019 ACS (See Table 6.) Across all three SSAs there are
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1,567 HH without a vehicle, 702 HH are transit users, and has a mean HH
Travel time of 28 minutes. Additionally, car is the primary form of travel across
all three areas. Based on the transportation data collected, the study concludes
that HHs across all three zip codes primarily use automobiles rather than
transit services.
Table 6: Summary of Selected Service Area Data
Zip Code

HH w/o
Vehicles

Transit
Usage

Primary
Form of
Travel

Mean HH
Travel
Time

77051

1,116

400

Car

28

77489

286

171

Car

31

77401

165

131

Car

24

Total

1567

702

Car
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Transit Data by Selected Service Area (SSA):
Data for this section of the study was pulled from the Metropolitan
Transit Authority of Harris County (METRO). According to the selection criteria,
the zip code had to be located within METRO’s service area. Conroe
Connection, Harris County Transit, Fort Bend Express/Texas Medical Center,
Gulf Coast Center, The Wave, and The Woodlands Express are regional
partners of METRO and additional transit services to other parts of the region.
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The data was downloaded from METROs Data Assets Portal (MDAP).
MDAP contained images, shapefiles, and reports. The data for the selected
study areas was extracted, clipped, and displayed as maps.
African American Study Area #1 – 77051 (Sunnyside). There was a
total of 174 bus stops and a total of 7 bus routes (11, 73, 87, 297, 360, 54, and
29) located within this zip code (See Figure 8.) There were no Transit Centers,
Park N’ Ride Facilities, or Rail Access points within this zip code. There was rail
access on Fannin Street located just outside the zip codes boundary line
(Shown in figure 8.) This area also has access to MetroLift and METRO Star.
Figure 8: Transit Data for 77051 (Sunnyside)
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African American Study Area #2 – 77489 (Missouri City). There was a
total of 37 bus stops and a total of 4 bus routes (170, 98, 363, and 364) located
within this zip code (See Figure 9.) There were no Transit Centers, Park N’ Ride
Facilities, or Rail Access points within this zip code. There was access to the
Missouri City Park N’ Ride Facility located just outside the zip codes boundary
line (Shown in figure 9.) This area also has access to MetroLift and METRO
Star.
Figure 9: Transit Data for Zip Code 77489 (Missouri City)
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Predominantly White Study Area #1 – 77401 (Bellaire). There was a
total of 86 bus stops and a total of 8 bus routes (65, 2, 402, 32, 9, 4, 49, and
33) located within this zip code (See Figure 10.) There were no Transit Centers,
Park N’ Ride Facilities, or Rail Access points within this zip code. There was
access to the Westpark Park N’ Ride Facility on West Park Drive located just
outside the zip codes boundary line (Shown in figure 10.) This area also has
access to MetroLift and METRO Star.
Figure 10: Transit Data for Zip Code 77401 (Bellaire)

Overall, there was a total of 19 available bus routes, 297 bus stops, and
access to paratransit and vanpool service across all zip code areas. There was
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no access to transit centers or rail facilities in any of the SSA. A detailed
synopsis of the transit data will be covered in the results section of the study.
The study will continue to use this data in the Analysis of Variance (ANOVA)
test and the transit options comparative analysis.

Results by Key Performance Measures (KPIs)
Key Performance Measure 1 (Routes and Ridership). The first
research question that was examined sought to determine if there were any
differences in ridership between all three SSAs. For this portion of the study, a
One-Way ANOVA test was performed. The test used the total average boarding
per month in 2019 as the variable. There was a total of 3 groups (77051,
77481, and 77401), and 36 samples (12 monthly averages for each group). The
data for this test was provided by the Metropolitan Transit Authority of Harris
County (METRO). The raw data used for this study can be found in Appendix A.
METRO’s 2019 ridership report yielded monthly averages for each route.
The study used Microsoft excel as a tool to process the data. The ANOVA test
determined that there were significant differences in the Total Average
Ridership between all three zip codes. Table 7 shows the data sample used in
the ANOVA test.
Table 7: ANOVA Test Sample Data

Month
January

Variable: Total average boarding per month
77051
77489
77401
(Sunnyside)
(Missouri City)
(Bellaire)
5423
219
6835
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February
March
April
May
June
July
August
September
October
November
December

2084
1940
1946
1917
1870
1946
6790
2106
2158
2077
2006

180
171
175
176
75
178
185
196
196
204
185

2824
2803
2877
2853
2782
2763
2926
3014
2998
2891
2816

The table below shows the results rendered after running the ANOVA test
in Excel (See Figure 11) Based on the F critical value and the F-value given the
F-test determined that there was a significant difference regarding ridership
between the three sample areas.
Figure 11: ANOVA Test Results

Groups
Count
77051
12
770489
12
77401
12

ANOVA
Source of Variation
SS
Between Groups 62731107.06
Within Groups
43563510.58
Total

106294617.6

df
2
33

SUMMARY
Sum
Average
32263 2688.5833
2140 178.33333
38382
3198.5

MS
31365554
1320106.4

F
23.759868

Variance
2641246.1
1252.4242
1317820.6

P-value
4.06E-07

F crit
3.2849177
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Key Performance Measure 2 (Transit Access Points). The second
measure examined the amount of transit access points in each SSA. The goal
was to determine whether the amount of transit access and availability within
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each service area was equivalent the transit need based on the 2019 release of
the American Community Survey (ACS 2019). The data for this portion of the
study was collected from METRO and was analyzed via ArchMap. The maps
containing all transit access points for each SSA can be found in the Transit
Data section of this chapter. The table below summarizes the results from the
transit access points analysis.
Across all study areas Metro offered a total of 19 transit routes and 297
bus stops. There was no access to rail, Park N’ Ride facilities, or transit centers
within any of the study areas. All study areas had access to paratransit and
vanpool/carpool services which are offered by METRO. The first study area was
an Urban African American Community (AAC) that has a total of seven (7) bus
routes that serviced 174 bus stops. There was a bus stop on every street within
the zip code. The service in this area seemed to be equitable based on ACS
2019 transit need data.
The second study area (77489) was a suburban AAC and did not have as
many routes or bus stops within the zip code. There was a total of 37 bus stops
across 4 bus routes. There was access to a Park N’ Ride location just across the
street from the zip code boundary. The Park N’ Ride Facility was walking
distance from the nearest bus stop and was a very short distance from the zip
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code. This area also has the lowest ridership count according to METRO
ridership reports and does not have a need for transit.
The final study area (77401) was an urban Prominently White
Community (PWC). This area had a total of 86 bus stops across 8 bus routes.
The zip code did not have access to rail or rail stations. Unlike the proximity
levels in the previous study levels access to the Park N’ Ride facility was a little
further outside the zip code and was not walking distance. On the other hand,
there were bus transit options that would take passengers from within the
study area to the nearest Park N’ Ride Facility in needed. Based on ACS 2019,
and METRO’s 2019 ridership report the study found that the amount of access
for this area met the need for transit services. The table below summarizes of
all the transit data that was collected from METRO.
Table 8: Transit Data Summary (All SSAs Combined)

Zip Code

77051

Transit Access Points

Number
of Routes
Available

Bus
Stops

Park &
Ride

Light Rail
Stations

7

174

0

0

4

37

0

0

(Sunnyside)
77489
(Missouri City)
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77401
(Bellaire)
TOTAL

8

86

0

0

19

297

0

0

Key Performance Measure 3 (Multi-Modal Transit). The third research
question that sought to find the differences in access to multi-modal transit
between the three selected service areas. The examination of transit services
showed that there was equal access to different types of transit services offered
to all three SSAs (See Figure 12.) Furthermore, each SSA had access to bus,
train, vanpool/carpool, and paratransit. None of the SSAs had access to train
or light rail. Residents in zip code 77051.
Figure 12: Multi-Modal Transit Service Comparative Analysis
Modes

77051

77489

77401

(Sunnyside)

(Missouri City)

(Bellaire)

Bus
Light Rail
Vanpool/Carpool
Paratransit
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CHAPTER 5
SUMMARY, RESULTS, & RECOMMENDATIONS
Summary
Transportation is a vital part of people’s lives. Moreover, public transit is
a key factor to regional mobility. Having adequate access to transit services
such as buses, light rail, subways, vanpool, and paratransit services can
improve efficiency, mobility, and congestion concerns. Furthermore, public
transportation is an essential part the nation’s economy and studies will have
to continue to make improvement within public transit sector.
The purpose of this study was to examine transit accessibility and equity
for African American Communities (AACs) compared to white neighborhoods in
the region. This study used key performance indicators (KPIs) of ridership,
access points, and multi-modal transit services to determine whether the
Metropolitan Transit Authority of Harris County (METRO) is offering equitable
public transit. This research is significant in that it could help discover equitybased issues in Houston, Texas. Studies like this can be used in the
development and growth of transit planning for all communities.
The results of the qualitative and quantitative analysis performed in this
study showed there was a significant difference in transit ridership, ridership,
and access to multi-modal transit between the three selected study areas
(SSAs). The study found that the difference in the transit access provided by
the Metropolitan Transit Authority or Harris County (METRO) was not related
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to any inequality in the African American Communities. Rather, the study
found that METRO is providing access to transit services based on need and
transit use (Equity). Zip Code 77051 located withing Sunnyside neighborhood
of Houston, had the highest need to for public transit use.
The data from the 2019 American Communities Survey indicated that
had the highest Household (HH) transit use, and the highest percentage of the
population without a car. The results from the ANOVA test showed that this
area had the highest ridership out of all three Selected Study Areas (SSAs) and
METRO provided the most transit access in this zip code compared to the
others.
The ANOVA test showed that there was a significant difference of
ridership between the SSAs. It is assumed that the low ridership count in zip
code 77489, which is a suburban area in Missouri City, was the cause or the
significant difference between the groups. The other data sets were identical,
and the averages were similar.
This study aimed to locate any differences in transit accessibility in
METRO’s transit system. The study also sought to create a study method to
that could be used in other areas, regions, and states. The study concluded
that although there was a significant difference in amount of transit access
points across the three SSAs, the ridership data showed that the differences
were equitable. While the results of this study showed that METRO offers
equitable access to transportation in the three SSAs, there were differences in
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services between the urban and suburban areas rather than the African
American areas and predominately white areas.
Moreover, it is important to recognize these results were based on only
three communities over a limited time frame. This study presented findings
based on data collected for three (3) collected zip codes (Two African American
Communities and One Predominantly White Community) in the Houston Metro
Area. Moreover, this study is limited to just the African American population
and does not represent other ethnic backgrounds. It is presumed that this
study's methods are transferable and can be used to analyze other areas in the
region and other cities. Moreover, the transit data collected in this study
examined ridership for the entire route, rather than each segment.
Future Research
Several recommendations can be made for future research and
investigation to expand the findings of this study. One question for future
investigation is whether the stops are easily accessible for all residents (Young,
Old, Disabled). There are several benefits to having accessible transit options
and more importantly first-mile last mile transit access. Continuing research
on this topic could further address equity issues.
Another recommendation for future research is to investigate whether
the routes withing the selected study areas (SSAs) take residents where they
want/need to go. Benefits of route efficient destinations could potentially
increase ridership as residents would use transit service because of efficiency.
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Moreover, extending the research pass METRO and adding data from other
transit agencies could investigate connectivity throughout the region.
A final recommendation for future research is to conduct an equity-based
analysis on national transit funding. Determining whether local transit
agencies are receiving equitable funding could resolve the very unavoidable
topic of equitable transit funds, especially since transportation funds are
scarce.
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APPENDIX A
METRO Ridership Report Data (Monthly) for Zip Codes:
77051 (Sunnyside), 77489 (Missouri City), 77401 (Bellaire)

50

Monthly Averages: 77051
ROUTES
MONTHS

11

73

87

297 360

54

29

TOTAL

January

2054 11094 2625 1096 556 13107 7428

5423

February

2054 3744 905 360 201 4697 2627

2084

March

2004 3513 821 360 174 4274 2436

1940

April

2029 3374 826 355 173 4428 2436

1946

May

2065 3401 826 342 176 4744 1866

1917

June

2078 3249 757 324 149 4696 1837

1870

July

2035 3200 779 323 177 4696 2411

1946

August

2049 36772 830 338 182 4777 2582

6790

September

2104 3517 948 367 227 4980 2600

2106

October

2149 3671 942 363 224 5078 2680

2158

November

2117 3563 906 344 191 4824 2596

2077

December

1980 3522 867 304 192 4684 2491

2006

Monthly Averages: 77489
ROUTES
MONTHS
January
February
March
April
May
June
July
August
September
October
November
December

170
301
301
278
303
287
290
292
305
325
322
313
275

98
952
309
307
293
303
300
298
304
332
327
325
318

363
241
92
77
81
88
88
96
107
110
115
155
118

51

364
39
21
21
20
25
23
26
25
19
21
24
27

TOTAL
219
180
171
175
176
175
178
185
196
196
204
185

Monthly Averages: 77401
ROUTES:
MONTHS

65

2

402

32

9

4

49

TOTAL

January

4284 16688 1288 4230 4433 16640 5803

6835

February

4284 5799 455 1396 1556 5749 2030

2824

March

4284 5794 441 1396 1528 5680 2005

2803

April

4449 5896 461 1373 1588 5916 2005

2877

May

4515 5911 441 1410 1486 5649 2062

2853

June

4201 5859 416 1402 1461 5591 2027

2782

July

4142 5734 410 1427 1432 5591 2027

2763

August

4444 6049 437 1547 1564 5815 2147

2926

September

4629 6157 479 1529 1713 6068 2157

3014

October

4582 6047 486 1560 1676 6079 2138

2998

November

4385 5776 471 1505 1656 5889 2043

2891

December

4336 5726 446 1516 1471 5547 2076

2816

52

APPENDIX B
CRITICAL VALUES for the “F” Distribution:
ALPHA = 0.05
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